Viewed from the distribution of the energy resources throughout China, though the total reserves are abundant, the resource distribution and productivity distribution are rather unbalanced. The coal resource is mostly located in the North and Northwest China, the hydropower resource is mainly located in the Southwest China, the onshore wind energy and solar energy resources are mainly located in the Northwest China, while the energy demands are mainly concentrated in the Central China and China's east coastal areas. The distance between the energy base and the load center is up to 1000 km. The energy resources used for power generation are mainly coal and water, and the energy resources and productivity development are reversely distributed, which is the basic national condition of China. Since the reform and opening-up, the electricity demand of China has been continuously and rapidly increased, and the scale and capacity of the newly built power sources have been increased. Subject to the energy transmission capacity and environmental protection requirements, China will inevitably develop the long-distance and large-capacity power transmission technology to improve the development and utilization rate of the resources, alleviate the pressure in the energy transmission, and meet the requirements of the environmental protection.
realize the coordinated development of grids and power sources and the urgent demand for the construction of the resource-saving and environment-friendly society.
In the world, a few countries such as the former Soviet Union, Japan, America, Italy, and Canada have ever conducted tests and researches on the UHVAC power transmission technology. During 1981 During -1994 , the former Soviet Union successfully built a total of 2364 km 1150 kV power transmission lines, among which, the Ekibastuz-Kokshetau line (495 km in length) put into operation at 1150 kV in 1985 was the first UHV power transmission line put into actual operation in the world. Japan built the 1000 kV UHVAC double-circuit power transmission line in the 1990s , which, however, was under the 500 kV reduced voltage operation all the time. The overseas DC power transmission project with the highest voltage level that has been built and put into operation is the Itapúa Power Transmission Project in Brazil, which includes double-circuit DC line with voltage level of ±600 kV and rated transmission power of 3600 MW. The Soviet Union ever planned to build a ±750 kV UHVDC power transmission line project from Ekibastuz to Tambovskaya Oblast, the first engineering practice of the UHVDC power transmission technology in the world, and commenced the construction in 1980, but finally ceased the construction due to the political and economic reasons, after the completion of the construction of 1090 km-long line.
The research on the UHV power transmission was started relatively late in China. Since 1986, the research on the UHV power transmission has been successively included in the key science and technology research programs during kV UHVAC power transmission line and the other four ±800 kV UHVDC power transmission lines will be put into operation at the end of 2017. Moreover, one ±1100 kV UHVDC power transmission line is being built and will be put into operation in 2018.. The UHV power transmission is the engineering technology leading the world's power transmission technology. Its rapid and successful development in China has fully proven the tremendous achievement accomplished by China in the technological aspect of the electric power system. Meanwhile, the complexity of the UHV power transmission technology and the urgency of its development in China require that the professional personnel engaging in the work related to the electric power system have a deeper understanding and mastery of it. Based on the significant research results obtained by Zhejiang University High Voltage Laboratory in the field of UHVAC and UHVDC power transmission in the last decade and the abundant practical experience accumulated by Zhejiang Electric Power Design Institute in the field of UHV power transmission engineering over the years, and in combination with the relevant research results in the aspect of UHVAC and UHVDC power transmission technology and the actual operation experience in China and abroad, this book systematically introduces the key technical issues existing in the UHVAC and UHVDC power transmission.
This book consists of four sections containing a total of 28 chapters, and focuses on the study of the overvoltage, insulation coordination and design of the UHV power grid. Section I, consisting of three chapters provides an overview of the development of the UHV power transmission and the system characteristics and economy thereof. Section II, consisting of ten chapters discusses the UHVAC system. Section III, consisting of ten chapters discusses the UHVDC system. Section IV, consisting of four chapters discusses the design of the UHVAC substation and UHVDC converter station as well as UHVAC and DC power transmission lines. Hao Zhou is responsible for the final compilation and editing of the whole book, and Wenqian Qiu, Xu Deng, Jiyuan Li and Jingzhe Yu act as the chief reviewers.
We sincerely hope that this book can better help the readers understand the UHVAC and UHVDC power transmission technology and can provide reference for the research work carried out by the technicians engaging in the work related to the electric power system. 
